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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 05 January 2007 have been fully considered but they 
are not persuasive. Applicant argues that Smith does not disclose P number of 
columns allocated at both sides of the pixel group for detecting a flicker frequency. 
However, as recognized by Applicant, Smith discloses averaging pixel values for each 
row and using the average values to determine a flicker frequency (e.g. Figure 8; Pages 
9-12). In averaging each row, Smith inherently uses data from P number of columns at 
both ends of the image sensor as claimed. The examiner notes that the claims as 
written do not limit the flicker detection system and method to using only the pixel 
columns allocated at both sides of the pixel group. Therefore, Applicant's arguments 
are not considered persuasive and the rejections based on Smith are maintained below. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 3 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by * 
Smith et al. (WO 00/07363). 

[claim 1] 
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Regarding claim 1, Smith discloses a pixel array of an image sensor, comprising: 
a pixel group, including N x M number of unit pixels, and adapted to detect an image 
signal, N and M being integers (Figure 7, Item 100; the examiner notes that a photo 
sensor array as shown is inherently an N x M array of pixels as claimed); and a pixel 
column, allocated along a row direction of the pixel group, and adapted to detect an 
average frequency of a corresponding pixel row to thereby detect a flicker noise (p. 6; 
Figures 3, 6 and 8) wherein the pixel column includes P number of columns allocated at 
both sides of the pixel group in the row direction (p. 6; i.e. averaging a row of pixel 
data), 
[claim 3] 

Regarding claim 3, Smith discloses a pixel column which is constructed to detect 
only one frequency component in the range of 50Hz to 200Hz (e.g. Figure 6; note that 
Smith discloses detecting only 1 frequency component for the lighting flicker period), 
[claim 4] 

Regarding claim 4, Smith discloses detecting a frequency of flicker noise which is 
100Hz or 120Hz (Figures 6 and 8; pp. 11-12). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Smith et al. (WO 00/07363) in view of Nagaoka et al. (US 7,034,870). 
[claim 5] 

Regarding claim 5, Smith discloses a pixel array including a pixel group which 
has N x M pixels and detects an image signal (Figure 7, Item 100; the examiner notes 
that a photo sensor array as shown is inherently an NxM array of pixels as claimed) 
and a pixel column, allocated along a row direction of the pixel group, for detecting an 
average frequency of a corresponding pixel row to thereby detect a flicker noise (i.e. 
Column 1 or Column N in the array; p. 6; Figures 3, 6 and 8); an analog-to-digital 
converting means for converting an analog signal provided form the pixel array to a 
digital signal (Figure 7, Item 104); a flicker detecting means for performing flicker 
detection (Figure 1 , Item 112) and an integration time control means for removing the 
flicker noise by adjusting the integration time of the pixel array (Figure 7, Item 106). 
Smith discloses detecting a frequency component through the use of a fast-Fourier- 
transform (FFT) equation. The examiner notes that the equation claimed in claim 1 is 
equivalent to the general form of the FFT equation (see for example, p. 9 of the 
specification; Weisstein, Eric W. "Fast Fourier Transform" From Mathworld-A Wolfram 
Web Resource. http://mathworld.wolfram.com/FastFourierTransform.html). Therefore, 
the examiner notes that in disclose use of a FFT to determine pixel frequency, Smith 
inherently uses the claimed equation. However, while Smith discloses adjusting the 
integration time of the array based on the detected frequency, Smith does not explicitly 
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disclose setting the integration time to be an integer multiple of an inverse number of 
the frequency component. 

Nagaoka teaches that setting a charge accumulation time (i.e. integration time) to 
be an integer multiple of 1 /(flicker frequency) reduces the effects of flicker (e.g. c. 1, II. 
25-54; c. 8, II. 8-45). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to set an integration time of Smith to be an 
integer multiple of 1/(flicker frequency) to reduce the effects of flicker in the captured 
image, 
[claim 6] 

Regarding claim 6, Smith discloses an image sensor wherein the pixel column 
includes P number of columns allocated at both sides of the pixel group in the row 
direction (p. 6; i.e. averaging a row of pixel data), 
[claim 7] 

Regarding claim 7, Smith discloses a pixel column which is constructed to detect 
only one frequency component in the range of 50Hz to 200Hz (e.g. Figure 6; note that 
Smith discloses detecting only 1 frequency component for the lighting flicker period), 
[claim 8] 

Regarding claim 8, Smith discloses detecting a frequency of flicker noise which is 
100Hz or 120Hz (Figures 6 and 8; pp. 1 1-12). 

6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith et 
al. (WO 00/07363) in view of Nagaoka et al. (US 7,034,870) in view of Ali (US 
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4,117,541). 
[claim 9] 

Regarding claim 9, Smith in view of Nagaoka discloses a flicker noise detection 
means, but does not specifically disclose a flicker noise detection means including a 
ROM table, multiplier, adder and register as claimed. 

Ali discloses a simple structure (Figure 10a; c. 8, 1. 67 - c. 9, 1. 12) for computing 
equations of the form: 

The examiner notes that the FFT equation of claim 5 is of this form. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to use the simple structure shown by Ali which includes a ROM table (Figure 10a, Item 
62) storing coefficients, a multiplier (Figure 10a, Item 64), and adder (Figure 10a, Item 
66) and a register (Figure 10a, Item 67) to calculate the FFT equation of Smith in view 
of Nagaoka. 

Allowable Subject Matter 

7. Claims 10-13 are allowed, 
[claims 10-13] 

Regarding claims 10-13, the prior art does not teach or fairly suggest a method 
form removing flicker noise of an image sensor comprising: calculating an average 
frequency for a pixel row from a pixel column, converting the average frequency to a 
digital signal and performing the following equation for a predetermined flicker noise so 
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as to detect a frequency component corresponding to the flicker noise from the digital 
signal: 

C M = ^Y k e 2t_1 (m = flicker noise frequency) 

k=0 

While Smith discloses the use of FFT to determine a flicker noise frequency from row 
average values, Smith does not disclose calculating an average frequency for a 
corresponding pixel row and converting the average frequency to a digital signal as 
claimed. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J. Henn whose telephone number is (571) 272- 
7310. The examiner can normally be reached on M-F 11-7. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivek Srivastava can be reached on (571) 272-7304. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



TJH 

3/23/2007 




TUANHO 
PRIMARY EXAMINER 



